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The following is a complete listing of all claims in the application, with an 
indication of the status of each: 

Listing of claims: 



1 1 . (currently amended) A method of managing manufacturing logistics of end 

2 products comprising the steps of: 

3 maintaining an inventory of components, which components, termed 

4 "building blocks", are built to stock , each said component having a cost ; 

5 configuring-to-order end products using said components; 

6 establishing a base-stock level for each of said components: and 

7 replenishing said components from suppliers following a base-stock 

8 p olicy that e stablishes a base-stock level for each of said compon e nts that 

9 minimizes in accordance with said base-stock levels so as to minimize a total 

1 0 cost of inventor y of said components. 

1 1 wherein said cost of at least one component differs from said cost of at 

12 least one other component . 

1 2. (original) The method of managing manufacturing logistics of end 

2 products recited in claim 1 , wherein the end products are personal computers 

3 (PCs) and the components are stock computer components. 

1 3. (original) The method of managing manufacturing logistics of end 

2 products recited in claim 1 , wherein the base-stock levels are derived from a 

3 greedy algorithm which iteratively reduces inventory budget until a budget 

4 constraint is satisfied. 



YOR9-2000-0041 AFTER FINAL: EXPEDITED ACTION " 4 00280619aa 

4 



1 4. (currently amended) A computer implemented process of managing 

2 manufacturing logistics of configure-to-order end products comprising the 

3 steps of: 

4 a) initializing a process of managing manufacturing logistics of 

5 configure-to-order end products by setting x. := 0 for each i e S, setting r mj := 

6 P(X m , > 0), setting p WJ := 0 for each me M, and setting P := 0, where S is a set 

7 of components indexed by /, M is a set of end products indexed by m, x - t is a 

8 probability of no-stockout of a component of index /, r mi is a probability that 

9 a positive number of units of component / is used in the assembly of an end 

1 0 product indexed by m, p,„ is a probability of stockout of an end product of 

1 1 index m, and p is an upper limit on the stockout probability over all end 

12 products; 

13 b) setting a set of active components to A := { } ; 

14 c) considering each i e S, followed by considering each end product m 

1 5 that uses component i in its bill-of-material; 

16 d) setting p m := p m + r mi A, for all m such that / e S m where A is a unit 

17 step size; 

18 e) computing the a difference 6, := max m {p M) } - p; 

1 9 f) determining if 6 y <, 0, and if so, then adding component index i to the 

20 set of active components, A :=A + {*'}; 

21 g) determining if the set of active components is non-empty, and if so, 

22 then setting B := A, otherwise setting B := S where B is a set of component 

23 indexes; 
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24 h) finding /* := arg max /Ej5 {-cpjr mi g'{x } + A/2)}, where -g'( # ) follows 

25 the equation -g'(x) = -$($~\x)y — ^ - — ^ — , where$(.) is a 

26 probability distribution function of the standard normal variate, and (|)(.) is a 

27 probability density function of the standard normal variate; 

28 i) setting x* := x * + A to update the probability of no-stockout of 

29 component /*; 

30 j) computing p := max W)ejV/ p m) and checking whether inequality 

3 1 ^2 cpgty?) £ B, where B is the budget limit on the expected overall 

ieS 

32 inventory cost, is satisfied and if so, stop and replenish components identified 

33 by said set B from suppliers following a base-stock policy that minimizes a 

34 total cost of inventor y of said components /, 

35 wherein said cost c i of at least one component differs from said cost 

36 c i of at least one other component ; 

37 k) otherwise, updating p m and for each m 6 M^, set p m := p„, + r mj A, and 

38 going to step b). 

1 5. (currently amended) A system for managing manufacturing logistics of 

2 end products comprising: 

3 means for maintaining an inventory of components, which 

4 components, termed "building blocks", are built to stock , each said component 

5 having a cost : 

6 means for configuring-to-order end products using said components; 
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7 means for establishing a base-stock level for each of said components; 

8 and 

9 means for replenishing said components from suppliers following a 

10 base-stock policy that establishes a base-stock level for each of said 

11 components that minimiz e s in accordance with said base-stock levels so as to 

1 2 minimize a total cost of inventor y of said components, 

13 wherein said cost of at least one component differs from said cost of at 

14 least one other component . 

1 6. (original) The system for managing manufacturing logistics of end 

2 products recited in claim 5, wherein the end products are personal computers 

3 (PCs) and the components are stock computer components. 

1 7. (original) The system for managing manufacturing logistics of end 

2 products recited in claim 5, wherein the base-stock levels are derived from a 

3 greedy algorithm which is iteratively computed by a processing unit to reduce 

4 inventory budget until a budget constraint is satisfied. 

1 8. (currently amended) A method that translates end-product demand forecast 

2 in an assemble-to-order (ATO) environment into a forecast for components, 

3 taking into account outbound leadtime comprising the steps of: 

4 defining in an assemble-to-order (ATO) environment an end product 

5 demand DJt) of type m in period t, each unit of type m demand requiring a 

6 subset of components, denoted S m qS,qs 
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7 Dffi = £ DJ$+LT)\ [and] 

8 deriving mean and variance fo r component demand D^t) as 

9 E[D,(01 = E E E[D„(/+f)]P[C=«]. and 

meMj t 

Var[D#)] = E E E[D>t)]P[C=«] 

10 ' /__ \ 95 respectively; and 

-E EE[Z> M (r+0]P[C'=«] 

1 1 replenishing said components from suppliers following a base stock 

1 2 policy that minimizes a total cost of inventor y of said components, each said 

13 component having a cost. 

14 wherein said cost of at least one component differs from said cost of at 

15 least one other component . 

1 9. (original) The method recited in claim 8, wherein the ATO environment is 

2 extended to a configure-to-order (CTO) environment for stationary demand, 

3 taking into account batch sizes comprising the steps of: 

4 translating end-product demand into demand for each component / (per 

5 period) as 

D m 

6 D, = E E^(*)- 
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7 where X mi {k\ foxk= 1, 2,..., are independent, identically distributed (i.i.d.) 

8 copies of X mi ; 

9 deriving marginal distributions, and then the mean and the variance of 



0 X^as 



E[Z)J = E E[JrjE[Z>J, and 



Var[DJ = £ (E[DJVar[X m( ] + Var[i)JE 2 [Xj) 



2 meA// r ectiv 1 

= £ (^[-yjEt^WarlAJE^J-E^JE 2 ^^ res P ectlvey - 

meM, 



1 10.. (original) The method recited in claim 9, extended to no n- stationary 

2 demand, wherein the mean and the variance of X mi are generalized as 



Var^f)] = £ E 2 (X mj )E E[£>>+«)]P[L^=q 

+ E VarCJTjE E[D m (r + C)]P[C=«] 
- E E 2 (X mj )fEE[Z) m (r + C)]P[C=«]) 2 . respectively. 



me Mi 



YOR9-2000-0041 AFTER FINAL: EXPEDITED ACTION 00280619aa 



9 



1 11. (currently amended) The method recited in claim 9, further comprising 

2 the steps of: 

3 defining R,{t) as a reorder point (or, base-stock level) in period / as 

4 tfX0"^X0 + «t)o ; (0, 

5 where k,(t) is the_a desired safety factor, while \i t (t) and o ; (0 can be derived 

6 (via queuing analysis) as 

1 m = E WP{s)l and 

8 = E Var [£>.(£)], respectively, 

9 where P) n : = E[i/ n ] is expected in-bound leadtime; and 

10 translating R f (t) into "days of supply" (DOS), where the u y (/) part of 

1 1 R,{t) translates into periods of demand and the k^fyofa) part of R,(t) is turned 

12 into 
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14 periods of demand so that R t (t) is expressed in terms of periods of DOS as 



15 



DOS/0 = C 



off) 



1 12. (original) The method recited in claim 1 1, wherein demand is stationary 

2 in which for each demand class m, D m (t) is invariant in distribution over time, 

3 so that the mean and the variance of demand per period for each component i 

4 reduce to 



\i t = CE[D.], and o) = «f Var[I> J , respectively, and 



R. = ItfElD^+k. ffi sd[Z>,] } and hence, 



dos. = -A. = tf+kfl, M n = C 



8 where 0, := sd[£>J/E[£>J is the coefficient of variation of the demand per 

9 period for component /, and hence 6 . /Jnf is the coefficient of variation of the 



10 



demand over the leadtime {J 0 . 
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1 13. (currently amended) A method that relates service requirements to 

2 base-stock levels of components in an assemble-to-order (ATO) environment 

3 comprising the steps of: 

4 defining in an assemble-to-order (ATO) environment each order of 

5 type m as requiring exactly one unit of component i G S m , a as a required 

6 service level, referred to as off-shelf availability of all the components 

7 required to configure a unit of type m product, for any m, and E i as an event 

8 that component i is out of stock; 

9 determining a probability P for each end product me M, 

10 P[u i S E] <l l-ct,and 

m 

11 P[^ S E,] = E p ( £ f )-E p (W) + E mpEpE k )- ■ ■ ■, and 

12 P[u jes ] - £ P(£ ( ) = £ *(*,) * l-o ; and 

ieS„ ieS m 

m m 

1 3 establishing base stock levels for each component i that minimize a 

1 4 total cost of inventory of said components, each said component having a cost, 

15 wherein said cost of at least one component differs from said cost of at 

16 least one other component . 
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1 14. (previously presented) The method recited in 13, wherein the method is 

2 extended to a configure-to-order (CTO) environment taking into account batch 

3 sizes, further comprising the steps of: 

4 defining A c S m as a certain configuration, which occurs in a demand 

5 stream with probability ?(A); 

6 weighting a no-stockout probability, Yl; GA <£>(k ; ), by ?(A); 

7 changing the service requirement to 



AszS m ieA 

' £ m [i -E *(*,)] 



- 1 -EfEP^I W and 



9 extending the CTO environment the service requirement to 

1 1 where r mi is the probability that a positive number of units of component / is 

1 2 used in the assembly of an end product indexed by m. 

1 15. (currently amended) A method that translates service requirements in 

2 terms of leadtimes into requirements for off-shelf availability of components 

3 comprising the steps of: 
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4 relating an off-shelf availability requirement to standard customer 

5 service requirements expressed in terms of leadtimes, W m where a required 

6 service level of type m demand is 

7 ? i W ^ w J * <*> meM > 

8 where w m 's are given data and P is probability; 

9 when there is no stockout at any store i e S m , denoting the associated 

10 probability as n 0 Jf), a delay being L° ut , the out-bound leadtime; 

1 1 when there is a stockout at one or several stores in the subset s c S m , 

1 2 denoting the associated probability as 7W m (0» so that the delay becomes 

13 L° ut + x s , where x, is the additional delay before the missing components in s 

14 become available; 

15 determining P[0>*J = *oJOP[C*"J + £ *„(0P[Ov w J; 

1 6 assuming that 

17 £« Ut ^ w m and Z^ ut +x >w w 

1 8 both hold almost surely, so that when the (nominal) outbound leadtime is 

1 9 nearly deterministic and shorter than what customers require, whereas the 

20 replenish leadtime for any component is substantially longer; and 

21 replenishing said components from suppliers following a base stock 

22 policy that minimizes a total cost of inventor y of said components, each said 

23 component having a cost. 
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wherein said cost of at least one component differs from said cost of at 
least one other component . 



